Two novel polyarginine labelled ruthenium polypyridyl dyes are reported, one conjugated to five, (Ru-Ahx-R 5 ), and one to eight arginine residues, (Ru-Ahx-R 8 ).
polarised luminescence, have good photostability, red emission wavelengths and large stokes shifts and oxygen sensitivity. However, there has been a longstanding barrier to their exploitation in this context because conventional complexes do not typically passively diffuse across the cell membrane. 3 Therefore, the cells have to be permeabilised by electroporation, detergent or treated with some other transfection agent. 4 Recent examples include reports by Mycek et al on the O 2 3 ] 2+ doped silica nanoparticles to antibody which permitted external labelling of cells rather than direct imaging. 7 It should be mentioned that, a very recent report on a ruthenium complex conjugated to an estradiol tag has been shown to be cell permeable attributed to the lipophilicity of the steroid pendant. 8 Herein, we report on the preparation and characterization of a ruthenium polypyridyl peptide conjugate with an intense, long-lived emission in aqueous media which transports rapidly and passively across the cell membrane into the cell, without the requirement for potentially membrane-damaging procedures. The luminescent lifetime is sensitive to oxygen and pH and the emission wavelength shifts slightly with pH, making this material a potentially useful probe for multiplexed confocal scanning and fluorescence lifetime imaging of cells. 9 The application of solid phase peptide synthesis to ruthenium luminophores creates a highly versatile class of peptide conjugated ruthenium complexes which is open to many peptide combinations which may lead to targeted probes for fluorescence and fluorescence lifetime cellular imaging, whereas the ruthenium centre can be readily modified to target the environmental sensitivity of this probe. In this protocol, the coupling efficiency of the dye to the peptide exceeded 85%. 11 Such coupling efficiency is a significant improvement on more typical conjugation of organic fluorophores. We ascribe this efficiency to the reactivity of the aryl acid pendant on the ruthenium centre. The ruthenium dyes are functionalised through a single, reactive unequivocal group, through reaction with nucleophilic functions on peptides. They do not contain isomers or competing functional groups which can lower the synthetic yields of the labelling step and/or require their protection.
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The photophysical properties of the conjugates Ru-Ahx-R 5 and Ru-Ahx-R 8 (Fig. 2d) , the platelets incubated with the pentaarginine derivative do not show any fluorescence from inside. This confirms that RuAhx-R 8 can passively preconcentrate into the platelets, where it distributes in the cytoplasm. However, in contrast Ru-Ahx-R 5 cannot. The cell penetrating ability of polyarginines is well known and generally thought to arise through endocytosis. This ability is polyargenine chain length dependent with R 6 to R 11 showing best endocytosis.
14 Consistent with endocytosis we found the dye delivery in to the cell to be temperature dependent. 16 Thus, the inability of Ru-Ahx-R 5 to penetrate the cell membrane in this instant is consistent with other peptide studies indicating the peptide is indeed responsible for cell penetration. 
